Introduction
============

Obsessive-compulsive disorder (OCD) is a potentially debilitating psychiatric condition affecting approximately 1-2% of individuals worldwide.[@B01] Core features include the presence of obsessions (i.e., unwanted, intrusive thoughts, or images that cause distress) and/or compulsions (i.e., overt/covert acts intended to reduce obsessional distress).[@B02] Although OCD is associated with considerable psychiatric morbidity[@B03] and reduced quality of life,[@B04],[@B05] there are effective interventions for its management, including cognitive-behavioral therapy with exposure and response prevention and antidepressant pharmacotherapy.[@B06],[@B07]

Receipt of and monitoring during treatment require clear assessment of symptom presence and severity. Although a number of measures have been introduced in this regard (see Benito & Storch[@B08] for reviews), the Yale-Brown Obsessive-Compulsive Scale[@B09],[@B10] (Y-BOCS) has historically been considered the gold-standard method for clinician rating of obsessive-compulsive symptom presence and severity. However, several overarching concerns about the original Y-BOCS have been raised. First, the Y-BOCS did not effectively delineate rating avoidance within the severity items, despite the core feature of this phenomenon.[@B11],[@B12] Second, the Y-BOCS scoring range of 0 to 40 has limited utility for assessment the most severely affected patients, due to insufficient differentiation between individuals who present at the upper limits of severity and those experiencing severity that is beyond the Y-BOCS ceiling. Indeed, past studies found that patients were regularly rated using the extreme scores.[@B01] Third, the resistance to obsessions item has demonstrated poor psychometric properties[@B13]-[@B15] and is conceptually inconsistent with the tenets of cognitive-behavioral therapy, which advise against resisting or suppressing obsessions. Finally, the Y-BOCS symptom checklist required updates to account for avoidance, clarify item content by providing additional examples of potential symptoms, and remove predefined dimensional headings, since symptoms often cross dimensional categories (e.g., checking rituals related to contamination or sexual obsessions). In response to these concerns, the Yale-Brown Obsessive-Compulsive Scale -- Second Edition[@B16] (Y-BOCS-II) was created.

To date, several investigations have been conducted on the psychometric properties of the Y-BOCS-II. Findings have supported its psychometric properties, including strong internal consistency (alpha = 0.75-0.91), test-retest reliability (intraclass correlation coefficient \[ICC\] = 0.96), and interrater reliability (ICC = 0.97-0.99[@B16],[@B17]). Construct validity has been supported *vis-à-vis* correlations with measures of obsessive-compulsive severity and frequency.[@B17] Divergent validity has been supported through weak to moderate relations with anxiety and depressive symptoms.[@B17]

To date, the Y-BOCS-II has been translated into two other languages: Thai and Italian.[@B18],[@B19] No attempts have been made to translate it into Chinese, a language family spoken by over 1 billion individuals, of whom 2-3% present with a lifetime diagnosis of OCD.[@B20] The purpose of this study was to translate the Y-BOCS-II into Mandarin Chinese and evaluate its psychometric properties among individuals affected by OCD. Our specific questions examined the following: first, what is the internal consistency and 1-week test-retest reliability of the Y-BOCS-II? Second, to what extent does the Y-BOCS-II severity scale correlate with measures of obsessive-compulsive severity, as well as depression and anxiety symptoms? Third, what is the factor structure of the Y-BOCS-II?

Methods
=======

Participants
------------

Participants were recruited from the regular patient flow at several outpatient psychiatry clinics during one of their regularly scheduled appointments. To be eligible for participation in the study, participants had to have a diagnosis of OCD confirmed by a licensed psychologist or psychiatrist through a clinical interview, be between the ages of 15 and 70 years, and be speakers of Mandarin Chinese. The clinical interview conformed to the DSM-5 and consisted of approximately 1 hour of unstructured clinical discussion of symptomology and associated impairment. Exclusion criteria included diagnosis of psychotic disorder and inability to read and understand assessment measures.

Procedures
----------

Informed consent was obtained from participants prior to participation, as approved by the institutional review board. In the case of minors, parental consent and child assent were obtained. There were no differences across measures between minors and adults. All study measures were completed during or after participants' scheduled appointments. Initial assessment included administration of the Mandarin Chinese version of the Y-BOCS-II and other clinician-rated measures by trained masters'- or doctoral-level clinicians and completion of self-report measures. For 25 participants (29.1% of the sample), a follow-up session was scheduled 1 week after initial assessment for re-administration of the Y-BOCS-II to examine test-retest reliability.

Measures
--------

### Clinician-administered measures

**1) Yale-Brown Obsessive Compulsive Scale -- Second Edition, Mandarin Chinese version (Y-BOCS-II).** The Y-BOCS-II[@B16] is the revised version of the Yale-Brown Obsessive Compulsive Scale[@B10] (Y-BOCS). It is a semi-structured interview comprising a Symptom Checklist and a Severity scale. The Symptom Checklist includes a list of 67 possible obsessions, compulsions, and avoidance behaviors experienced over the past 30 days. The Severity scale is a 10-item measure of obsession and compulsion severity. Items are rated on a six-point scale ranging from 0 to 5 referring to the week preceding the interview, with higher scores corresponding to greater severity. All items are summed to derive the Total Severity Score. The English version of the Y-BOCS-II has demonstrated excellent psychometric properties, including high internal consistency (0.84-0.89), test-retest (0.85) and interrater reliability (0.96), and good construct validity.[@B16]

**2) Clinical Global Impression -- Severity[@B21] (CGI-S).** The CGI-S is a one-item, clinician-rated measure designed to assess the severity of psychopathology on a seven-point scale. Severity ratings range from 0 to 6, with 0 indicating no illness and 6 indicating extremely severe symptoms (i.e., respondent is completely nonfunctional). The CGI-S has been widely used and has demonstrated adequate sensitivity to treatment in a large array of clinical research studies for numerous disorders, including OCD.[@B22]-[@B24]

**3) National Institute of Mental Health Global Obsessive Compulsive Scale[@B25] (NIMH-GOCS).** The NIMH-GOCS is a one-item, clinician-rated measure of OCD symptom severity and global functioning. The item is rated on a 15-point scale ranging from 1 (minimal symptoms) to 15 (very severe symptoms). The NIMH-GOCS has good interrater reliability (*r* ~s~ = 0.77-0.95), high test-retest reliability (*r* ~s~ = 0.87-098), and has been shown to be change-sensitive and to correlate strongly with the Y-BOCS (for a review, see Grabill et al.[@B26]).

### Self-report measures

**1) Obsessive-Compulsive Inventory -- Revised[@B27] (OCI-R).** The OCI-R is an 18-item self-report measure designed to assess the presence of and distress associated with specific obsessive-compulsive symptoms across six subscales: washing, obsessing, hoarding, ordering, checking, and neutralizing. Items are rated on a five-point Likert scale ranging from 0 (not at all) to 4 (extremely), with higher scores reflecting higher obsessive-compulsive symptom severity. Scores can be computed separately for the six subscales or through a total score by summing the items. The OCI-R has demonstrated high internal consistency (0.83), high 2-week test-retest reliability (*r* ~s~ = 0.74-0.91), as well as good diagnostic ability and construct, convergent, and discriminant validity.[@B26]-[@B29]

**2) Depression Anxiety Stress Scales -- 21-Item Version[@B30] (DASS-21).** The DASS-21 is, as its name implies, a 21-item self-report measure assessing the presence and severity of anxiety (DASS-A), stress (DASS-S), and depressive (DASS-D) symptoms. Each subscale contains seven items rated on a four-point Likert scale ranging from 0 (does not apply to me at all) to 3 (applies to me very much, or most of the time). For each subscale, scores are summed and then doubled for consistency with the 42-item version of the DASS. Participants are considered to have elevated symptom levels if they score in the severe or extremely severe range (DASS-D ≥ 21, DASS-A ≥ 15, DASS-S ≥ 26[@B30]). The DASS-21 has demonstrated good internal consistency (alpha = 0.87 for DASS-A, 0.91 for DASS-S, and 0.94 for DASS-D) and validity.

Data analyses
-------------

We first analyzed any differences in scores between adolescents and adults; no significant differences between groups were found, nor in the overall pattern of findings (with or without adolescents). Thus, we retained the full sample for the subsequent analyses. Cronbach's alpha coefficient was used to evaluate the internal consistency of the Y-BOCS-II Severity Scale and the Obsession and Compulsion Severity subscales. The Kuder-Richardson Formula 20 was used to assess internal consistency of the Y-BOCS-II Symptom Checklist. Construct validity of the Y-BOCS-II Severity Scale and the Obsession and Compulsion Severity subscales was assessed using bivariate correlations. The ICC was used to examine test-retest reliability. All analyses assessing internal consistency, construct validity, and test-retest reliability were conducted in IBM SPSS version 24.

A confirmatory factor analysis (CFA) was conducted to evaluate the applicability of the obsessions and compulsions two-factor solution as well as the proposed interference/severity and resistance/control two-factor solution.[@B13],[@B15],[@B31] To assess goodness of fit, the comparative fit index[@B32] (CFI) and the root-mean-square error of approximation[@B33] (RMSEA) were examined. CFI values greater than 0.90 reflect good model fit; RMSEA values below 0.05 indicate close fit, values around 0.08 indicate adequate fit, and values above 0.10 indicate poor fit.[@B33] Chi-square is also reported, with significant values indicating poor fit; however, it is considered a more useful means of comparing nested models than an absolute indicator of model fit.[@B34] Subsequent exploratory factor analysis was conducted with principal-axis factoring and a geomin oblique rotation. Factor selection was determined on the basis of eigenvalues (\> 1.00), examination of the scree plot deflection, and interpretability. All factor analyses were conducted in Mplus version 5.21 (Muthén & Muthén, Los Angeles, USA).

Results
=======

The sample (n=86) was 51% male and 96% of Han nationality. Participants ranged in age from 15 to 78 years (mean = 35.4, standard deviation \[SD\] = 14.5) and reported an average of 13.2 years of education (SD = 3.5). The average age of OCD onset was 24.5 (SD = 12.6) and the duration of OCD symptoms ranged from 1 to 44 years (mean = 11.9, SD = 8.8). Descriptive statistics of the Y-BOCS-II and other study measures are presented in [Table 1](#t01){ref-type="table"}.

Reliability and validity
------------------------

The Y-BOCS-II demonstrated high internal consistency (alpha = 0.90), as did the obsessions and compulsions subscales (alpha = 0.87 and 0.88, respectively). The internal consistency of the Y-BOCS-II Symptom Checklist was also high (alpha = 0.88). The test-retest reliability of the Y-BOCS-II was calculated in a subset of the sample (n=25) who completed a second rating 1 week after the initial evaluation, and was found adequate (ICC = 0.63).

Convergent validity of the Y-BOCS-II Severity Scale with the CGI-S and NIMH-GOCS was strong (*r* = 0.75 and 0.71). The Y-BOCS-II Severity Scale also correlated significantly positively with the OCI-R (*r* = 0.39) and with the DASS Depression (*r* = 0.49), Anxiety (*r* = 0.46), and Stress Scales (*r* = 0.52). The Y-BOCS-II Obsessions and Compulsions Severity subscales were also significantly positively correlated with measures of OCD severity and with the DASS.

Factor structure
----------------

We conducted two separate CFAs to test the two-factor solutions represented by the obsessions and compulsions factors (model 1) and the interference/severity and resistance/control factors (model 2). Model 1 specified that items 1-5 would load on the obsessions factor and items 6-10 would load on the compulsions factor, whereas model 2 specified that items 1, 2, 3, 6, 7, and 8 would load on the interference/severity factor and items 4, 5, 9, and 10 would load on the resistance/control factor. The CFA for model 1 revealed that the original obsessions and compulsions two-factor structure was a poor fit to the data, with χ^2^ (34, n=86) = 134.95, p \< 0.0001, CFI = 0.83, and RMSEA = 0.19. Similarly, the CFA for model 2 revealed the interference/severity and resistance/control two-factor structure was also a poor fit to the data, with χ^2^ (34, n=86) = 231.63, p \< 0.0001, CFI = 0.66, and RMSEA = 0.26. These results suggest that neither of the original two-factor structures are appropriate for this sample of patients, and that further exploration of the dimensionality of the Y-BOCS-II is warranted.

We next conducted an exploratory factor analysis using the geomin oblique factor rotation method. Examination of the scree plot suggested a two-factor solution with eigenvalues of 5.40 and 1.65. Factor loadings for all items are presented in [Table 2](#t02){ref-type="table"}. Consistent with the results of Storch et al.,[@B16] Y-BOCS-II items loaded to the obsessions and compulsions factors as expected, with the exception of item 5 (interference due to obsessive thoughts), which loaded to both the obsessions and compulsions factors.

Discussion
==========

We report on the psychometric properties of the Y-BOCS-II in a Chinese sample of patients with OCD. Overall reliability was excellent in terms of internal consistency and short-term test-retest reliability; both were consistent with prior investigations.[@B16],[@B17] Interrater reliability was not assessed due to practical constraints (i.e., availability of a second clinician, ability to record interviews in clinic settings); we highlight this for future examination.

Construct validity was supported through several methods. The Y-BOCS-II severity scale correlated strongly with other clinician ratings of OCD severity. There was a moderate correlation between the Y-BOCS-II severity scale and self-reported obsessive-compulsive symptom frequency and distress. This association, however, was not as robust as that for depressive and general anxiety symptoms. This is not altogether discrepant from other studies on the Y-BOCS-II[@B17] and Y-BOCS,[@B13] and may speak to high rates of comorbidity in patients with OCD,[@B35] such that greater OCD symptomatology is associated with greater overall psychopathology. It is also possible that the Y-BOCS-II measures a slightly different construct than the OCI-R, with the latter focusing more on symptom frequency and associated distress across six factors, whereas the former is based on overall obsessive-compulsive symptom severity.

Consistent with Storch et al.,[@B16] Y-BOCS-II items loaded to the obsessions and compulsions factors, except for item 5, interference due to obsessive thoughts, which loaded to both the obsessions and compulsions factors. This may suggest a general interference domain that is dually affected by obsessions and compulsions and/or challenges with distinguishing interference specific to obsessions vs. compulsions. Other items may be differentiated more clearly by patients and clinicians, resulting in relatively independent factor loadings. Overall, this factor model generally makes sense in articulating obsession and compulsion severity as separate but linked clinical phenomena.

Despite the strengths of this study, several limitations must be noted. First, interrater reliability was not assessed. Second, longer test-retest intervals are needed. Third, the sensitivity of the Y-BOCS-II to treatment was not examined. Finally, although well-trained psychiatrists evaluated the status of OCD as a clinically relevant diagnosis (i.e., a significant cause of impairment and/or distress), we did not systematically collect data on comorbid conditions. Within these limitations, this is the first report of the Y-BOCS-II in a sample of individuals with OCD from China. Although replication is needed by an independent research group, these results suggest that the Chinese version of the Y-BOCS-II is a reliable and valid measure of obsessive compulsive symptom severity. We highlight several other areas for future work, including 1) examining how the Y-BOCS-II converges with other self-reported OCD measures beyond those used in this study; 2) treatment sensitivity; and 3) interrater reliability.
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###### Descriptive measures

  Measure                                                                             Mean (SD)       Range
  ----------------------------------------------------------------------------------- --------------- -------
  Yale-Brown Obsessive-Compulsive Scale -- Second Edition, Mandarin Chinese version                   
      Severity                                                                        26.00 (9.12)    7-44
      Obsessions                                                                      13.16 (4.80)    4-23
      Compulsions                                                                     12.84 (5.46)    0-23
  Clinical Global Impressions -- Severity                                             4.51 (1.23)     0-7
  National Institute of Mental Health -- Global Obsessive-Compulsive Severity         8.10 (2.56)     2-13
  Obsessive-Compulsive Inventory -- Revised                                           21.36 (14.18)   0-51
  Depression, Anxiety and Stress Scale -- 21                                                          
      Depression                                                                      14.64 (11.80)   0-42
      Anxiety                                                                         12.75 (10.24)   0-42
      Stress                                                                          12.75 (11.99)   0-42

###### Exploratory factor analysis item loadings

  Y-BOCS-II item                            Factor 1 -- Obsessions   Factor 2 -- Compulsions
  ----------------------------------------- ------------------------ -------------------------
  1\. Time on obsessions                    **0.90**                 -0.67
  2\. Obsession-free interval               **0.84**                 -0.00
  3\. Control over obsessions               **0.57**                 -0.25
  4\. Distress associated with obsessions   **0.77**                 0.15
  5\. Interference from obsessions          **0.44**                 **0.41**
  6\. Time on compulsions                   0.35                     **0.43**
  7\. Resistance to compulsions             0.01                     **0.79**
  8\. Control over compulsions              -0.06                    **0.94**
  9\. Distress if compulsions prevented     0.00                     **0.82**
  10\. Interference from compulsions        0.21                     **0.69**

Bold font indicates the factor(s) on which the item primarily loaded.

Y-BOCS-II = Yale-Brown Obsessive-Compulsive Scale -- Second Edition, Mandarin Chinese version.
